University of Illinois at Urbana-Champaign
Department of Computer Science Technical Report UIUCDCS-R-2005-2672

Structural operations

nextLoc

. .| Environmen . .
import BOOL, INT, REAL, K-BASIC [COHIIHU&IIOI;J [: VarLocSetﬁ[ Ctrl } [IntLlst} [IntLlst} [ LocValSet

fstacl/—mM:taCk

[FunctionStack ExceptionStack} [ LoopStack }

eval(E, Il)
eval : Exp x IntList — IntList} result(k(E) env(-) control(fstack(-) zstack(-) Istack(-)) in(1l) out(-) store(-) nextLoc(0))
result : State — IntList result(k( : Val) out(Il))
1l
Var, Bool, Int, Real < Ezxp k(X) env((X, L)) store((L,V))
Bool, Int, Real < Val [ *@rrerstrerssrse s %

not- : Exzp — Exzp [!, notg,e : Bool — Bool]

_+_:ExpX Ezp — Exp [!, _+nt - Int X Int — Int, _+peql - : Real X Real — Real)
_<_: EzpX Ezp— Exp [!, - <pnt -: Int X Int — Bool, - <peq -: Real x Real — Bool]
skip : — Exp [unit : — Val|

if_then_ : Exp X Ezp — Ezp } { if B then £

bool(true) ~ if( E1, E2) | bool(false) ~ if(E1, E2)

if_then_else_ : Exzp x Exp x Exp — Exp [!(1)[4f]] if B then E else skip E, E,
() . . (k((closure(X1, E, Env), VI) ~ app ~ K) fstack( . ) C:Ctrl) env(Env)
Bap > BopList — Eap [{[appl] Vi~ bind(X)) ~ E ~ popFstack (K, Ent/, O) Env
—rcel:)i:;*e:' Eap — Eap [ k(- : Val ~ popF'stack) fstack((K, Env,.)) env(_- )
S K . Env
VarList X Ezp X VarLo;Set — Val (k(-: Val ~ return ~ _) fstack((K, Env,C)) _:Ctrl) env( _ )
popFstack : — Continuationltem —
K . C Env
let, letrec : k( let(Xi, El, E) Yenv(Env) | k( letrec( X, EL, E) Yenv( Env)
VarListx ExpListx Exp— Exp} { El~bind(X1) nE~Env ‘ bind(X1) ~ El~write( XI) ~E~Env
_;- : Ezp X Ezp — Exp [!] (Vi : Val, Vo : Val) ~; X:=F
—=_ : Varx Ezp — Eap } T --"Emwrite(X)munit
-] : ExpList — Exp [!, []: ValList — Val] [V Val,v_] ~car | [ Val “ﬁ? ~ cdr
car, cdr, null? : Ezp — Ezg') H } ..................... [~ nuli? | [o: Val, ] ~ null? | (V,[VI) ~ cons
cons : Bap x Eup — Eap [ bool(true) bool(false) Vv, V]
read() : — Exp k(read()) in(I) | k(int(I) ~ print) out(-)
print . Exp N Exp [!} } ..................................................... { int([) T T 7
(k(try E’ catch(X) E ~ K) zstack( . y C:Ctrl) env(Env)
) E" ~ popXstack (X, E,Env, K, C)
D T K(-: Val o~ popXstack) astack (-, K,)
throw : Exzp — Exp [!] (k(_: Val ~ throw ~ _ ) zstack((X, E, Env, K,C)) _:Ctrl) env( _ )
bind(X) ~E ~ Env ~ K . C Enw
while(B) E
for(skip; B; skip) E
while(-) _: EzpX Ezp — Exp (k(for(S; B; J) E ~ K) lstack( . ) C:Ctrl) env(Env)
for(L;_;-) - ¢ S;B~ O (B, E, J, Env, K, C)
FExpx Expx Expx Ezp — Exp k(bool(false) ~ O) Istack((-, -, -, -, K,-)) | k(bool(true) ~ O) Istack((B, E, J, -, -, -))
break: — Ezp [ 7 unit ~ K . E; J; B
continue : — Ezp (k(break ~ _) Istack((-, -, -, Env, K,C)) _:Ctrl) env( - )
O : — Continuationltem unit ~ K . C Env
(k(continue ~ _) Istack((B, -, J, Env, _,C)) _:Ctrl) env( _ )
B~ O C Env

Figure 6: K definition of sequential FUN

50



